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rORIOINALl A «>cOK,d »f setting up a conn^tion ««o.^ » A,yncbro»«s Transfer 
^ ,1^ co.pl=4 u, ATM switcVdns n«»^k via an mgress node, and the »nk 

comprising the steps of: 

identifying the acce^ module through which the sink node is coupled to the 

ATM switching network; 

sending a message to the access module requesting that the sink node be 
connected to the multicast tree; 

grafting a leaf to the multicast tree at the access module to connect the sink node 

to the multicast tree; and 

n^erging multicast packets into an existing service connection for the sink node. 

[ORIGINAL] A method as claimed in claim 1, wherein the step of identifying is 
performed by the ingress node, which is a service gateway to an Internet Protocol (IP) 
netwoik. and an associated multicast service access point. 

[ORIGINAL] A method as claimed m claim 2, wherein the step of identifying 
comprises a step of examining a virtual channel (VC) on which a join request message 
was received from tiie sink node to identify the access module and the s,nk node. 

[ORIGINAL] A method as claimed in claim 3. wherein the access module is one of a 
digital subscriber line access multiplexer (DSLAM); cable headend; wireless headend; 



a) 
b) 
c) 
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^.U.e ... ATM ..e of ™ ^ "^'^^ 

tennirLation. 

packet traffic for the sink node. 
6. [OEIGINALl A mcmoa a. m olain. 5. «he^in *e s«p of performing VC 

merge is performed by the access module. 

[ORIGINAL] A method as claimed in claim 1. wherein if the identified access module 
is not branched to the multicast tree, the method farther comprises a step of connectmg 
the access module to the multicast tree. 

[ORIGINAL] A method as claimed in claim?, wherein the step of connecting the 
access module to the multicast tree comprises steps of: 

establishing a switched virtual circuit (SVC) comiection between the access 
module and the ingress node through tl.e ATM switching network, if required; 

b) graftirg a leaf to the multi-cast tree for the sink node; and 

c) performing a VC merge, to merge the multicast packets with other IP packet 

traffic for the sink node. 

[ORIGINAL] A system for settmg up a comiection through an Asynchronous Transfer 
Mode (ATM) .witching network between a sink node and a multicast tree, the multicast 
tree being coupled to the ATM switching network via an ingress node, and the smk 
node being coupled to the ATM switching network via a respective one of a plurality of 
access modules, the system comprising: 

a) means for identi^g an access module through which the sink node is coupled 
to the ATM switching network; 
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„«ns f« dCenri^ing whcmer tt. i^cntiSe* ^c. module . atcad, 

the multicast tree; 

fe. graitiB. » Uaf ^ — a. ..e 
„,e„ ^ id=.«fi=d ac.,» Module is connec«d ,o fl.e mulucas. =«d 
„ea^ fo. merging multicast pack«s wi* other IP tmffio on an existing semee 

channel for the sink node. 
10. lOWGINAI-l A system as claimed in ei^9. Whe^in *e in^ss node is a Intone. 
Protocol Service Gateway (IPS GWY). 

J ■ in xvherein the means for ideotifymg the 

,) [ORIGINAL] A system as danned m clam. 10. wherem the means 

Less module »d .he sinknode comprises mean, forrelatinga^tual chapel (VC) «t 
I^hajoinre^uestia received flomthesi^node^^ an aoeessmodnled^ suppers 

the virtual channel. 

12 [ORIGINAL] A system as claimed in claim 9. wherein the means for detaining 
whether the identified access module is part of the multicast tree comprises: 

a multicast session identifier sent from the ingress node to the access module, 
the multicast session identifier uniquely identifying the multicast session; and 
means for using the mullicast session identifier at the .ccess module to 
determine whether multicast traffic associated with the multicast session 
identifier is being received at the access module. 
,3. [ORlGIf^AL] A system as claimed in claim 10. fi-ther comprising means for 
perfonning a VC merge at the access module. 

14 [ORIGINAL] A system as claimed in claim 9. fi^er comprising means for grafting a 
■ hranch to the multicast tree from the ingress node to the access module, if the access 
module is not branched to the multicast tree. 
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, • ^ ir, rlaim U wherein the means for grafting the 
15 [ORIGINAL] A system as claimed in clamil4, w 

branch to the multicast Iree at the access module compnses: 

a, ^..^ for estahUsh^g a vhtoal circuit (VC) conoection between ..e ingre. 

nod. and the access module through the ATM switching network; 
b) meansforgraftmstheleafto1hebranchofthemulticasttree;and 
e) means for performing a VC merge to merge multicast packets wilh other IP 
packets arriving for the sink node. 

[ORIGINAL] An hitemct Protocol Service Gateway (ff S GWY) adapted to 
duplication of molticast traffic through - Asynchronous Transfer Mode (ATM) 
switching network, Ihe IPS GWY comprising: 

a) means for identifying an access module fl^ougl. which a sink node that 
requested a join to a multicast tree is coupled to the ATM switching network; 
^eans for requestmg the access module to join the sink node to the multicast 
.tree; and 

means for setting up a virtual connection to the access module to connect the 
access module to the multicast tree. 

[ORIGINAL] An IPS GWY as claimed in clahn 16. wherein the means for identifying 
the access module and the sink node comprises a table that relates a virtual channel 
(VC) on which a join request was received wife a network address of the access module 
and the sink node. 

[ORIGINAL] An IPS GWY as claimed in claim 16, wherein the means for requesting 
the access module to join the sink node to the multicast tree comprise, means for 
formulating a signahng message to request the join and for sending the signalmg 
message to the access module. 
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.™ AT 1 A. IPS GWY a. claimed in claim 16 whereii. ti.e IPS GWY controls an 
[ORIGINAL] All IPS GWY as c.p^ that supplies multicast packets 

associated multicast service acce^ pomt (multicast SAP) that supp 

to tlie access module, 

,0. [ORIGINAL] An n.S GWY a. oUi^cd in cMm 19 whe.=in *e .uW.^ SAP U co- 

located with the IPS GWV . 
2, [ORIGINAL] AnIPS GWY as claimed in claim 19 wherein the multica^ SAP is 
remote from the IPS GWY and controUed by at least one IPS GWY. 

22. [CANCELLED] 

23 rPKEVIOaSLY PRESENTED] An access module for an Asynchronous Transfer 
Mode (ATM) switching ne^vork adapted to enable grafting of a connection between a 
^ node and a multicast tree, the access module being coupled to the ATM swxtchmg 
network and the sink node, the access module comprising ineans for graftmg a leaf to 
the multicast tree to connect the sink node to the multicast t^e, and the access mod^e 
comprises any one of a digital subscriber Hne access multiplexer (DSLAM); cable 
headend; wrreless headend; satellite base station; ATM side of customer prem.se 
equipment; and optical line termination. 

24. [ORIGINAL] An access module as claimed in clahn 23, wherein the means for graflins 

comprises: 

a) means for receiving a signaling message from an ingress node through which the 
sink node internet protocol (IP) virtual circuit (VQ enters the AIM switching 
network, the signaling message requesting that the access module coimect the 
sink node to the miUticast tree; and 

b) means for performing a virtual channel (VC) merge to merge the multicast 
packets with other IP traffic for the sink node. 



25. 



[ORIGINAL] An ax^cess module as claimed in claim 24 further comprising: 
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t>,P inpress node, the further agnaJmg 
„.eans for receiving a fuHher signalxng message from the mgress nod 
message i^stnictins that ..esi^knodebedisconnected from themult.^ 

[ORIGINAL] An access module ^ claimed in claim 25. further comprising means for 
disconnecting the .ink node from the multicast tree and ending the VC merge. 

[ORIGINAL] An access module as claimed in claim 26 further comprising means for 
disconnectipg from the multicast Ixee afrer all sink nodes are disconnected from the 
multicast tree, 

[ORIGINAL] A method of providing multicast service delivery to an end-user of ATM 
access services served by an access module comiected to an asynchronous transfer 
mode (ATM) svsdtching network, comprising steps of: 

a) setting up a separate connection between an access module serving a plurality of 
Hie end-users and a gateway for delivering jiiulticast packets from a source 
network, to permit the multicast packets to be transferred across the ATM 
switching network independently of any end-user virtual channel (VC) 
supported by the access module; and 

b) merging the multicast packets with other Internet Protocol (IP) traffic on the 
end-user VC at the access module, to deliver ithe multicast packets to the end- 



28. 



user. 



29. [ORIGINAL] The method as claimed in claim 28 wherein the separate connection is 
used to provide the multicast service to each of the pltu:ality of end-users who request to 
join the multicast session. 

30. [ORIGINAL] The method as clahned in claim 29 wherein the gateway instructs the 
access module to merge the multicast packets with tjie other IP traffic on the end-user 



VC. 
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31. 



32. 



33. 



access module to end metgmg ™ ' ,„ j ,„_. VC that the end-user 

^ VC when fl« gateway .eodves an ind.cat>on on the ,nd-nser VC 

vrishes to disconnect fi«m the multicaatttee. ^ 

™Ar, ^ -nethod aa Cainted tn c.ai« M ^he^n the separate Co— has 
':™<,nant.ofser.ce^.ceactosatheAT^^switch.n.ne.»c,. 

p^W] A nte^ of setdn. np a conr,«.>on d=tou^ ^ ^ ''°"-°""'t,°tt 

a sit* node and a ntuldcast tree, flte n.ul« as. .tee hcng -"P'^" 
rion-oaen«dne«,or..aan^ssnc.c.a.«.*|si*nodehctn.c^np.^^- 
connec,ion.Hen.edne«.0^viaanaccessn,od.ae.the4ethodc.mpnsn,..he steps of. 

identiftin* the access tnodule «™agb which the sink nod. is conpled «, the 

connection-oriented network; \ 

seeding a message to the access module requesting that the suik node be 
connected to the multicast tree; 

grafting a leaf to the n^uWcast tree at the access|module to coxmect the sink node 
to the multicast tree; and ; 
n^ging multicast packets into an existing ser4e connection 

r^EWl Tl^e metl.od as claimed in claim 33, wherein tj^e step of identi^g comprises a 
step of examining a virtual cham.el (VC) on which a join request message was xecewed 
from the sink node to identify the access module and t|ie sink node. 

[NEW] The method as claimed in claim 33, whereix] the step of merging the multicast 
Ukets existing service connection ^er ^omprises a step P-^™ 

virtual cham^el (VC) merge, to merge the multicast jackets with o^er IP packet traffic 

i 



a) 

h) 
c) 
d) 



for the sink node. 
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connection oriented network 



36. 



. fnr settina UP a connection through connection onentea nerwon. 
fNEWl The system for setting up i w i„j t>,e 

, A .r.^ * multicast tree. Hie multicakt tree bemg coupled to the 
V>etween a sink node and a mumcasi ui,c, 

between as ^^^^ ^^^^ to the 

. . i 



a) 

c) 
d) 



37. 



38. 



system comprising: 

for i.cndfri.g ■nc*.>= O-u^ t>^o>. nod. Is couple. 

to the connection oriented network; j 

„eans for detc^ining wh*» id«v-fied 4«s module U already pa* of 

1 

the multicast tree; 

^eans for grafting a leaf to the multicast tree at the identified access module 
when the identified access module is connected to the multicast tree; and 
n^eans fox merging multicast packets with other JP traffic on an existing service 
channel for the sink node. 

tNEW] The system a. claimed in claim 36, >vhereii the means for identif^g tl.e 
^cess module and the sink node comprises means for relating a virtual channel (VC) on 
which a join request is received from the sink node wi^ an access module that supports 
the virtual channel. 

i 

tNEW] lUe system as clain.ed in claim 36. wherein tlie means for determining whether 
the identified access module is part of the multicast tre^ comprises: 

a multicast session identifier sent from the inUss node to the access module, 
the multicast session identifier uniquely identifying the multicast session; and 
means for using the multicast session identifier at the access module to 
determine whether multicast traffic associated with the oiultica^t session 

identifier is being received at the access moduje. 

i 

tNEW] The system as claimed in claim 36. further cjomprising means for performing a 
VC merge at the access modxile. | 



a) 

b) 
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fNEWl live system as claimed in claan.36. further compxismg means for ^aft.ng a 
40. [NEWJ ine :>yowDiiA ar^i-P^e modTile if the access 

branch to the multicast tree from the ingress node to the access modul 
niodule is not branched to the multicast tree. 

r«ci=n of multicast .h»u^ • — <»i».ed netwo... H-S OWY 

comprising: 

to. ide^iWni » — ^ a ^ node 

a join « a n».tioa« .e. .o^Ud .o »™ -^'^ 

network; 

„,.an, for raquCtag *. acccs. module « join ,he sl,^ nodo ,o muldcas. 

tree; and 

e) means for setting up a virtual connection to the access module to connect the 
access module to the multicast tree. 

[NEW] The IPS GWY as claimed in claim 41. wherein the means for identifying the 
access module and the sinknodecomprisesatablethatrelatesavixtaalchanneUVC)- 

which a 30in request was rec^ved with a network address of the access module and the 

sink node. 

[NEW] Th. IPS GWY as claimed in claim 41. «ll=n»n the means for rcqnesting tl» 
access module u, join to sink node «, «.= mulUcas. »ee comprises means for 
tonnuUting a sisnling message io request to join and for sending to s,gnalmg 

message to the access module. 

rNEW] The IPS GWY as claimed in claim 41 wherein the IPS GWY controls an 
associated m^ticast service access point (multicast SAP) that supplies multicast packets 
to the access module. 



42. 
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45. 



46- 



47. 



.dule for a coimection oriented network adapted to enable graftmg 
p^W3 An-. -d^e ro^^^^^^^ ^ ^^^^^^ . ^^^^^^ ^^^^ 

of a co^xecuon ™ s-k n ^^^^ ^ ^^^^^ 

.od^e ..p^se^ an^ ine o. a di^t. sn..cn.e. .ne 
iritiplexer PS^. caMe Headend, wireless; Wend. sateUite base station; 
network side of customer premise equipment; and optical line tcrmmation.. 

[NEW] The access module as claimed in claim 45. ^erein the me^s for grafting 

comprises: 

a) means for receiving a signaling message from atx ingress node through which the 
.i^ node internet protocol (IP) virtual circuit (VC) enters the comiection 
oriented network, die signaling message requesting that the access module 
connect the sink node to the multicast tree; and |: 

b) means for perfonning a virtual chamiel (VC) merge to merge the multicast 
packets with other IP traffic for the sink node. : 

[NEW] A method of providing multicast service deliyery to an end-user of ccmiectioi, 
oriented access services served by an access module ^Uected to a com^cction oriented 
network, comprising steps of: | 

a) setting up a separate connection between an access modalc serving a plurality of 
the end-users and a gateway for delivering! multicast packets ftom a source 
network, to pennit the multicast packets to b? transferred across the comiection 
oriented network independently of any end-user virtual channel (VC) supported 
by the access module; and 

b) merging the multicast packets with other Iritemet Protocol (IP) traffic on the 
end-user VC at the access module, to deliver the multicast packets to the end- 
user. ' 
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48. 



49. 



50. 



SI. 



™hwi The „«fto4 » clatoed in claim 47 wh««n «.a.ate com,ecSon is used » 

the multicast session. ! |j 

p«Wl The me^od as cWmed in clai. 48 wherc^ .be gateway ins«.ets d>c access 
Lde.ome^emcm>.Wcas.p.cto«wiU,«>eoa.e,IPf«Mcoo^e«.d-^erVC. 

[NEWl The memod aa claimed i. claim 49 whereix, flie gateway insttucta Jhe a<>cess 
^e ,0 end n,»»ing *e — pac,„.s ^.b *e od,e. IP «affic on ^e end-^e. 
VC ».en *e gateway reives an indic««cn » M^d-use, VC tha, .V,e end-user 
wishes to disconnect from the multicast tree. j 



[NEW] m method as claimed in claim 48 whereij the separate connection has an 
associated quality of service guarantee acros. the conn^tion oriented network. 

I 



12 



PAGE 18/20 ' RCVD AT 2/1/200S 4:48:47 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/2 ' DNIS:8729306 ' CSID:613 230 6706 ' DURATION (inm-ss):06-12 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




LINES OR MARKS ON ORIGINAL DOCUMENT 



